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Application of concatenated codes in telemetry system
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Abstract: The telemetry channel is a typical time-varying and fading channel. For the purpose of
compensating the information quality in the receiver, the method of error-coding is more significant than
increasing system power. Based on the theory of RS code and the characteristics of the telemetry channel,
the concatenated code scheme of RS code and convolution code was put forward. The scheme was
simulated and its hardware was designed. The result shows that the gain of the concatenated code is larger
than that of the convolution code by 2 dB.
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Tablel Error code rate
~ 5 Ey/No  Viterbi decoder RS decoder Union Bound
2 4 1.0 0.3113 0.308 5 —
% 1.5 02214 02191 -
g3 2.0 0.1813 0.1778 -
Ti:) 2 2.5 0.090 8 0.087 2 —
3 3.0 0.056 0 0.054 4 0.613 7
1 3.5 0.023 8 0.020 4 0.2323
0 4.0 0.0100 0.009 4 0.080 3
) -2 —1 0 1 2 3 4.5 0.004 3 0.002 2 0.0253
related interval 5.0 0.000 8 - 0.007 3
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Fig.6 Structure of RTL after the synthesis (XST)

6 HIFIHEBIREE SRS RIA) RTL 4544

Fig.7 ChipScope result of the encode and decode module
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